Mind bomb1 is a ubiquitin ligase essential for mouse embryonic development and Notch signaling.
The Notch-Delta signaling pathway controls many conserved cell determination events. While the Notch end is fairly well characterized, the Delta end remains poorly understood. Mind bomb1 (MIB1) is one of two E3 ligases known to ubiquitinate Delta. We report here that a targeted mutation of Mib1 in mice results in embryonic lethality by E10.5. Mutants exhibit multiple defects due to their inability to modulate Notch signaling. As histopathology revealed a strong neurogenic phenotype, this study concentrates on characterizing the Mib1 mutant by analyzing Notch pathway components in embryonic neuroepithelium prior to developmental arrest. Premature neurons were observed to undergo apoptosis soon after differentiation. Aberrant neurogenesis is a direct consequence of lowered Hes1 and Hes5 expression resulting from the inability to generate Notch1 intracellular domain (NICD1). We conclude that MIB1 activity is required for S3 cleavage of the Notch1 receptor. These results have direct implications for manipulating the differentiation of neuronal stem cells and provide a putative target for the modulation of specific tumors.